S-Adenosylhomocysteine increases beta-amyloid formation in BV-2 microglial cells by increased expressions of beta-amyloid precursor protein and presenilin 1 and by hypomethylation of these gene promoters.
S-Adenosylhomocysteine (SAH) has been implicated as a risk factor for neurodegenerative diseases such as Alzheimer's disease. As SAH is a potent inhibitor of all cellular methyltransferases, we herein examined the hypothesis that SAH may increase the formation of amyloid beta-peptide (Abeta) in BV-2 mouse microglial cells through hypomethylation of presenilin 1 protein (PS1) and beta-site amyloid precursor protein cleaving enzyme 1 (BACE1), both of which cleave Abeta precursor protein (APP) to form Abeta. The results showed that SAH increased Abeta protein formation in a concentration-dependent manner (10-500 nM), and this effect of SAH was accompanied by significantly increased expression of APP and PS1 proteins, although SAH only significantly increased the expression of BACE1 at the highest concentration used (500 nM). SAH (500 nM) markedly induced hypomethylation of APP and PS1 gene promoters. Incubation of cells with 5'-azc (20 microM), also an inhibitor of DNA methyltransferases enhanced Abeta protein expression and APP and PS1 gene promoters hypomethylation. By contrast, pre-incubation of cells with betaine (1.0 mM), 30 min followed by incubation with SAH (500 nM) or 5'-azc (20 microM) for 24h markedly prevented the expression of Abeta protein (by 50%, P<0.05) and the gene promoter hypomethylation of APP and PS1. Taken together, this study demonstrates that SAH increases the production of Abeta in BV-2 cells possibly by increased expression of APP and induction of hypomethylation of APP and PS1 gene promoters.